Capillary growth and geometry during long-term hypertension and myocardial hypertrophy in dogs.
Angiogenic response of the myocardial capillary bed to long-term (7 mo) renovascular hypertension (one-kidney, one-clip) was assessed in eight mongrel dogs and compared with seven control dogs. Image analyses of histological sections from four transmural specimen sites of left ventricular (LV) free wall were performed. While mean cross-sectional cardiocyte area increased in all transmural layers (epi-endo) in dogs with LV hypertrophy (LVH), the greatest increases occurred in the inner layers. Although capillary length density was significantly lower in two of the four transmural regions of LVH dogs, these decrements were much less than the lateral expansion of cardiocytes as indicated by cross-sectional areas. Calculations of total capillary length indicate that approximately one-fifth of the capillary bed in LVH dogs was formed during the 7-mo period of hypertension in hypertrophied hearts. Capillary volume and surface densities in LVH dogs decreased to a greater extent due to a larger population of capillaries with lumen diameters less than 4 microns. Capillary volume density in LVH dogs was remarkably similar across the wall despite large transmural differences in cardiocyte hypertrophy. LVH did not alter the log SD of capillary domains, a measure of the heterogeneity of spacing, or capillary orientation (degree or anisotropy). These data support several important conclusions regarding long-term hypertension-induced LVH in dogs. First, although capillary growth does not fully compensate for the increase in LV mass, a myriad of new capillaries are formed as indicated by a substantial increase in total capillary length. This growth minimizes the increase in intercapillary distance characteristic of LVH.(ABSTRACT TRUNCATED AT 250 WORDS)